the observation that distinct immune effector mechanisms can be activated in response to different pathogens; these mechanisms are mainly secondary to the activation of B lymphocytes and of humoral immunity, or to the activation of cell-mediated immunity. Activation of B lymphocytes, and production of antibodies has been shown to be more useful in defense against cell-free agents and toxins (e.g., pneumococcus; tetanus toxins). In contrast, triggering of cell-mediated immunity appears to be effective against infections by cell-associated pathogens and parasites (e.g., leishmania; mycobacteria; toxoplasma; treponema; HIV). 1 '2 The mechanisms that regulate the induction of humoral and cell mediated immunity have been clarified by the 4 Additionally, we observed that mitogen-stimulated IL-4 and IL-10 production was elevated in the former compared to the latter group. 4 Thus, a different pattern of cytokine production was observed in women with HPV infection confined to the portio (high antigen-stimulated IL-2 production; low mitogen-stimulated IL-4 and IL-10 production) compared to patients with HPV infection extending beyond the portio (low antigenstimulated IL-2 production; high mitogen-stimulated IL-4 and IL-10 production). Briefly, we verified that a more extended and aggressive HPV infection is associated with defective type cytokine production and augmented type 2 cytokine production. Thus, production of cytokines that mainly enhance potentially protective cell-mediated immunity is impaired in women in whom extended HPV infection is observed. 4 
IMMUNE RESPONSE IN HUMAN
PHYSIOLOGIC AND PATHOLOGIC PREGNANCY Finally, because: 1) the fetus expresses human leukocyte antigens (HLA) of both maternal and paternal origin, and is thus partly allogeneic to the mother; 41 48 '49 Again, we analyzed antigen-and mitogen-stimulated cytokine production in pregnant women undergoing physiologic pregnancy at the time the blood was drawn. Spontaneous abortions were observed in a percentage of women during follow-up, whereas a number of women delivered babies that were small for gestational age (SGA). To summarize the data, we observed that: 1) an increase in the production of type 2 cytokines by in vitro mitogenstimulated PBMC was accompanied by a parallel decrease in the production of type cytokines in successful human pregnancy, with a type 1-to-type 2 shift observed in the third trimester; s and 2) the absence of a type 2 bias was associated with, and possibly a predictor of, pathologic events such as spontaneous abortions and the birth of SGA babies.
rather than redirection of the immune response. A primary challenge for the future will be to learn how to teach the immune system to react to antigenic stimulation, picking the most advantageous way for the host.
